Effects of endogenous nitric oxide on adrenergic nerve-mediated vasoconstriction and calcitonin gene-related peptide-containing nerve-mediated vasodilation in pithed rats.
Vascular adrenergic nerves mainly regulate the tone of blood vessels. Calcitonin gene-related peptide-containing (CGRPergic) vasodilator nerves also participate in the regulation of vascular tone. Furthermore, there are nitric oxide (NO)-containing (nitrergic) nerves, which include NO in blood vessels as vasodilator nerves, but it remains unclear whether nitrergic nerves participate in vascular regulation. The present study investigated the role of nitrergic nerves in vascular responses to spinal cord stimulation (SCS) and vasoactive agents in pithed rats. Wistar rats were anesthetized and pithed, and vasopressor responses to SCS and injections of norepinephrine were observed. To evaluate vasorelaxant responses, the BP was increased by a continuous infusion of methoxamine with hexamethonium to block autonomic outflow. After the elevated BP stabilized, SCS and injections of acetylcholine (ACh), sodium nitroprusside (SNP), and CGRP were intravenously administered. We then evaluated the effects of the NO synthase (NOS) inhibitor, N-ω-nitro-L-arginine methylester hydrochloride (L-NAME), on these vascular responses. Pressor responses to SCS and norepinephrine in pithed rats were enhanced by L-NAME, while the combined infusion of L-NAME and L-arginine had no effect on these responses. L-NAME infusion significantly increased the release of norepinephrine evoked by SCS. In pithed rats with artificially increased BP and L-NAME infusion, depressor response to ACh (except for 0.05nmol/kg) was suppressed and SNP (only 2nmol/kg) was enhanced. However, depressor responses to SCS and CGRP were similar to control responses. The present results suggest endogenous NO regulates vascular tone through endothelium function and inhibition of adrenergic neurotransmission, but not through CGRPergic nerves.